S ystolic blood pressure (SBP) has recently received increased recognition as a powerful, but reversible, determinant of cardiovascular risk. Although diastolic blood pressure (DBP) has traditionally received greater clinical attention, 1 the 2 most recent reports from the US Joint National Committee (JNC) V 2 and JNC VI 3 and from international 4 and British 5 expert panels have given equal weight to SBP and DBP in the classification of hypertension. The decision to change from classifying by DBP was strongly supported by epidemiological 6 -9 and clinical trial data. A meta-analysis of 8 studies that enrolled older individuals with stage 2 or higher "isolated systolic hypertension" has shown substantial benefits of treatment. 10 The JNC VI report recommended long-acting dihydropyridine calcium antagonists for older patients with isolated systolic hypertension 3 because of recent clinical trial results. 11,12 JNC VI did not distinguish between stage 1 isolated systolic hypertension and higher stages regarding treatment, even though the only evidence from clinical trials came from studies of the higher stages. The focus on older patients can be justified because of the higher absolute risk of cardiovascular events associated with advancing age (making treatment more cost-effective in older individuals 13, 14 ) , even though such recommendations are not precisely "evidence-based." 15 The lower stages of blood pressure have recently received increased attention. 7, 16, 17 Because of the large number of individuals in these stages, "high-normal" blood pressure and "stage 1 hypertension" have the highest population-attributable risk for
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Methods
Eligible patients, Ն55 years old, met JNC V and VI criteria for stage 1 systolic hypertension (while taking placebo): sitting SBP (SiSBP) between 140 and 159 mm Hg, and sitting diastolic blood pressure (SiDBP) Ͻ90 mm Hg. 2, 3 All participants signed written informed consent documents approved by local institutional review boards. None had diseases presenting safety hazards or used medications that would influence efficacy or safety.
This study had 3 phases: Յ8-week washout, 4-week single-blind placebo run-in, and 52-week double-blind treatment. After randomization, either felodipine extended-release (ER) 2.5 mg or matching placebo was given once daily between 6:00 and 9:00 AM. If at either week 8 or week 16, SiSBP remained Ͼ140 mm Hg or was not reduced at least 10% from baseline, the dose of felodipine ER (or placebo) was doubled. All patients were maintained at the highest dose for the remaining 36 weeks.
ECG, laboratory, and quality-of-life assessments were performed at the beginning and end of double-blind treatment. Blood pressure was measured using a mercury sphygmomanometer. 19 Each trough value was the mean of 3 readings taken 1 minute apart, 22 to 26 hours after dosing. Left ventricular mass index (LVMI) was measured by 2D echocardiograms and the area-length algorithm, 20 by 2 independent echocardiographers viewing blinded videotapes at a centralized laboratory. Quality-of-life was assessed by the Psychological General Well-Being (PGWB) questionnaire. 21 The primary efficacy end point was reduction in trough SiSBP at week 52 compared with baseline in randomized patients who took Ն1 dose of medication and had Ն1 efficacy measurement during treatment, using last-observation carried-forward techniques. All statistical tests were 2 sided. Data are reported as meanϮSD. A significance level of Pϭ0.05 was accepted for differences between treatment groups and a significance level of Pϭ0.100 was accepted for interactions.
Based on ␣ϭ0.05 and a SD of 12 mm Hg, 62 patients per group provided 90% power to detect a primary efficacy end point of 7 mm Hg. This estimated SD was based on previous studies of stage 2 hypertension, because of the paucity of data specific to stage 1.
An ANOVA model with site and treatment as factors was used to analyze the reductions from baseline using SAS (SAS Institute): trough SBP and DBP; echocardiogram and quality-of-life measurements; and heart rate, weight, and ECG measurements. The proportion of subjects achieving SBP Ͻ140 mm Hg or a 10% reduction in SBP compared with that of baseline (ie, responders) was calculated for each treatment group. Subgroupings by age (Ͻ65, Ն65 years), gender, or race/ethnicity on blood pressure and echocardiogram measurements were examined using the ANOVA model with subgroup and treatment as factors. ANOVA was used to assess the effects of weight, body mass index, and blood pressure at baseline on the change from baseline in LV mass. Echocardiograms were analyzed only if both the baseline and the end-of-study examinations for a given participant were of acceptable technical quality. Fisher's exact test was used for efficacy and safety comparisons between treatment groups.
An expanded Methods section can be found in an online data supplement available at http://www.hypertensionaha.org.
Results

Demographic Variables and Patient Disposition
Demographic and clinical characteristics of the 2 randomized treatment groups are shown in Table 1 ; none of the differences achieved statistical significance. Nearly half of the patients were age Ͼ65 years, which is typical of isolated systolic hypertension. 6, 7, 22 The majority of the enrolled pa- 
Antihypertensive Efficacy
Active treatment with felodipine ER was associated with significantly greater reductions from baseline in mean trough SBP at all time points (Figure 1 ). Mean reductions in trough sitting SBP at week 52 compared with baseline were 11.7Ϯ11.8 mm Hg (felodipine ER) and 2.0Ϯ14.4 mm Hg (placebo); this was a significant difference (PϽ0.01) by ANOVA. Significant between-group differences were also found for mean reductions in trough DBP at all time points except week 8 (data not shown). After 52 weeks of treatment, mean reductions in trough DBP were 3.0Ϯ7.1 and 0.1Ϯ8.7 mm Hg in the felodipine ER and placebo groups, respectively (PϽ0.01). Subgroup analyses of trough SBP and DBP indicated that patients randomized to felodipine ER consistently showed greater mean reductions in blood pressure, regardless of age (Ͻ65 years, Ն65 years), gender (male, female), or race/ethnicity (white, Hispanic, black/Asian/other). Patients in the group randomized to felodipine ER showed statistically significant (PϽ0.01) differences compared with the placebo group in response rates, defined for this protocol as SBP Ͻ140 mm Hg or at least a 10% reduction in SBP compared with baseline. This included all time points except week 8, when all patients were on the lowest dose of study medication (Figure 2 ). After 52 weeks of double-blind treatment, response rates were significantly different (PϽ0.01) between randomized groups: 62% (felodipine ER) versus 34% (placebo).
At week 52, 9 patients experienced a worsening of their hypertension (SBP Ͼ160 mm Hg and DBP Ͼ90 mm Hg): 6 were in the placebo-treated group, and 3 had been randomized to felodipine ER. The prevalence of blood pressure control at week 52 (as defined by the Healthplan Employer Data Information Set [HEDIS] criteria 23 ) was also statistically significantly different across randomized treatments: 62% (felodipine ER) versus 32% (placebo).
LV Mass Index
At baseline, the mean LVMI by 2D echocardiography did not differ between the 2 groups (felodipine ER 96.4Ϯ18.2 g/m 2 , nϭ54; placebo 99.9Ϯ29.9 g/m 2 , nϭ57). LVH, predefined for the present study as LVMI Ͼ116 g/m 2 for males and Ͼ104 g/m 2 for females, 24 was present in 15 of the placebo-treated patients and 9 of the felodipine ER-treated patients (or 22% prevalence overall) at baseline. After 52 weeks of treatment, neither group demonstrated an overall significant change in mean LVMI (felodipine ER Ϫ0.5Ϯ16.1 g/m 2 , placebo 3.0Ϯ14.8 g/m 2 ). However, both the prevalence and incidence of LVH were significantly different across treatment groups. Only 7 (13%) of 54 patients randomized to felodipine ER had LVH after 52 weeks of treatment compared with 19 (33%) of 57 placebo-treated patients (Pϭ0.014). Three (7%) of 45 felodipine ER-treated patients without LVH at baseline developed LVH during 52 weeks of treatment compared with 10 (24%) of 42 placebo patients (Pϭ0.035, Figure 3 ).
Quality of Life
At baseline, the mean quality-of-life score (as assessed by the PGWB index) was not different between the 2 treatment groups ( Table 2) . After 52 weeks of treatment, there was a significant (PϽ0.01) difference across treatment groups in the change in PGWB index from baseline: 3.0Ϯ6.8 (felodipine ER) versus Ϫ0.8Ϯ10.3 (placebo). The felodipine ER group scored significantly better than did the placebo group on both anxiety (PϽ0.05) and depression (PϽ0.01) subscales, but there were no significant between-group differ- ences in the other indices of positive well being, self-control, health, or total vitality.
Safety
There was 1 death from colon cancer in the placebo group during the study, which was assessed by the investigator to be unrelated to study participation. Only 7 patients discontinued participation in the study because of adverse events: 2 (2%) assigned originally to felodipine ER versus 5 (6%) assigned to placebo. Exactly the same numbers of subjects discontinued participation because of lack of therapeutic response. There were no significant between-group differences in the incidence of the most frequently reported specific adverse events (Table 3) or adverse events pertaining to specific body systems. There was a nonsignificant trend for dizziness, back pain, and headache that was more common in placebo-treated subjects, whereas hematuria, rhinitis, and dyslipidemia were more commonly reported among those randomized to felodipine ER. There were no clinically meaningful changes from baseline at week 24 or week 52 for any of the laboratory parameters assessed, including aspartate aminotransferase, alanine aminotransferase, total and HDL cholesterol, triglycerides, or potassium (data not shown).
Discussion
These data from the first placebo-controlled, 1-year clinical trial to enroll only patients with stage 1 isolated systolic hypertension show that pharmacological treatment is effective, safe, well tolerated, and associated with beneficial effects on LVH and quality of life. Active treatment with felodipine ER reduced both SBP and DBP significantly better than did placebo at all but 1 time point throughout the 52 weeks of the study and did so irrespective of age, gender, or race/ethnicity of the patients. The superiority of active treatment was observed in all analyses, as well as in comparisons of regimens across response rates and the prevalence of controlled hypertension.
The potential benefits of controlling stage 1 systolic hypertension, as demonstrated in the present study, include both a reduction in the incidence and prevalence of LVH and an improvement in the quality of life. Although the change in mean LVMI did not differ significantly across randomized groups at the end of the 52 weeks of treatment, there was an overall reduction in LVMI in those randomized to active treatment compared with an increase in LVMI in those receiving placebo. Some data suggest that patients whose LVMI increases over time suffer a larger number of adverse cardiovascular events than do those whose LVMI decreases. 25 The finding of improved quality of life among actively treated patients is consistent with several recent studies 26 -28 and argues against the commonly held theory that antihypertensive drugs cause many adverse effects in patients who are usually asymptomatic. Although the diuretic-treated and ␤-blocker-treated groups had the largest improvement in Quality-of-Life in the Treatment of Mild Hypertension The denominator in the prevalence calculation includes all patients who (1) took at least 1 dose of blinded study medication, (2) had baseline measurements, and (3) had at least 1 echocardiogram after beginning study medication. The denominator in the incidence calculation includes only those who did not have LVH at baseline. All between-group comparisons were not statistically significant.
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Study, 26 a substudy of the Hypertension Optimal Treatment Trial (which used felodipine as first-line treatment) has demonstrated that the most intensively treated hypertensive patients achieve the best quality-of-life scores. 27, 28 The quality-of-life data from the present study are corroborated internally by the finding that discontinuations from blinded study medication were significantly less likely among patients randomized to active treatment and that adverse effects were similar, if not slightly better, among patients treated with felodipine ER compared with placebo. The adverse events associated with felodipine ER in the present study were similar in frequency to those associated with placebo and were unremarkable with respect to either nature or severity. There was no evidence of an association between long-term use of felodipine ER and any deleterious effects on laboratory test results. There are several novel or unusual findings in the present study. Our study is the first to demonstrate specifically that control of stage 1 isolated systolic hypertension is achievable by pharmacological treatment. Although the importance of achieving blood pressure control has been emphasized by JNC VI, 3 Healthy People 2000, 29 and the new HEDIS "yardsticks," 23 SBP is not currently controlled in many patients. 3, 30 The data from the present study should encourage physicians and patients to use effective antihypertensive agents to control SBP. 31 Although the sample size in the present study was too small to detect a difference in clinical events between treatments, there was a significant difference in both the prevalence and incidence of LVH, a strong predictor of future cardiovascular morbidity and mortality among hypertensive patients. 20, 32 The 22% prevalence of LVH at baseline among the enrolled subjects with stage 1 systolic hypertension in the present study suggests that target-organ changes are present in a substantial proportion of patients who often currently go untreated. The observed baseline prevalence is similar to that seen in the Treatment of Mild Hypertension Study, 33 in which 24% of men and 45% of women had LVMIs higher than then-accepted norms. Regression of LVH has been seen previously after a year's treatment with any 1 of several effective antihypertensive drugs, 34 including felodipine. 35, 36 There are a number of limitations to the present study that may limit enthusiasm for widespread treatment of stage 1 isolated systolic hypertension. There are, as yet, no outcome studies proving that drug treatment of hypertension in this range prevents cardiovascular events. Clearly, such treatments will incur cost, and there is little evidence that such a strategy will be cost-effective. Higher-risk patients generally have a better cost-effectiveness ratio, 37 and unless the pulse pressure is large, 38, 39 patients with stage 1 isolated systolic hypertension would be expected to have lower risk than those with hypertension at higher stages. The data on LVH gathered in the present study were limited by the usual technical problems, and good quality baseline and follow-up echocardiograms were obtained in only 65% of the randomized patients (or 77% of those completing 52 weeks of treatment). 40 The present study was also unusual because the enrolled patients with stage 1 isolated systolic hypertension were generally free of other risk factors, including diabetes mellitus and renal impairment, which greatly increase cardiovascular risk and would require more intensive lowering of blood pressure, according to JNC VI and British guidelines. 3, 5 Perhaps because of the limited 52-week treatment period, relatively few of the placebo-treated patients progressed to stage 2 hypertension; this has not been the experience in the Framingham study, 6, 7, 17 in which low levels of hypertension have often been found to progress into higher stages and to result in a higher rate of cardiovascular events.
The results of the present study provide further evidence in favor of the recommendations of JNC VI and the British Hypertension Society for the use of long-acting dihydropyridine calcium channel blockers for the management of isolated systolic hypertension. 3, 5 However, larger and longer studies will be needed to demonstrate that treating stage 1 isolated systolic hypertension in older individuals results in reduced cardiovascular morbidity and mortality.
